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Problem 1. (16 points) Solve the initial value problem:

dy

dx
+ y = x, y(0) = 1

2



Problem 2. (16 points) Solve the initial value problem:

dy

dx
= − sin(x) + xy2

2 + x2y
, y(0) = 1

You may leave your final answer in implicit form.
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Problem 3. (16 points) Use change of variable to make the equation into a separable equation:

dy

dx
=

y − 9x

x− y

, You just need to write down the separable equation, but NO need to solve it.
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Problem 4. (16 points)Find all the solutions of the differential equation:

x
dy

dx
+ y =

y − 4

1 − y

You may leave your final answer in implicit form.
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Problem 5. (20 points) Find all solutions of the differential equation:

dy

dx
+ 2xy = ex

2

y2
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Problem 6. (16 points) Find and classify all the equilibrium solutions of the differential equation:

dy

dx
= y2 − 1

If y(0) = −2, then lim
x→+∞

y = ?
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